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SECTTON &

LEVEES - DETAILS AND ESTILLYES

l. EXISTING LEVEES. - Levees for protection from floods have been

constructed by various interests in the lower Comnecticut River since the
middle of the nineteenth century. There are no protective levees in the
upper valley, in the States of New Hampshire and Vermont. The levees con-
structed to protect rural areas are nrincipally te prevent erosion. levees
constructed to protect real estate end industrial developments were con-
structed, in general, to give protection aguinst a flood of the mapnitude
of 185k, which, in the lower wvaller, wrs aporcriietely the sare heirhi as
the more reecent flood of 17927, . fter the nlleti~e recor? flood of 193G,
which topped all existing levees and caused grect losses, a nurber of ex-
isting lovecs were roiscd and enlargod Ly the bBnzincer Departuent, with
local eccoporution, us wor's reliefl projcets in eccordance with the Fleod
Control Act of 193%6. Construction of luve.s &t scven localities, as out-
lined in the comprehensive nlan, vwas apuroved tyv the Flood Control set of
1928, Portiocns of these louvess have beca comploted. Dotalled inforyption

pertaining to cxisting levee proteetion is gitun in the following tadle.

(Tablc on following proc)
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De BASIS OF ESTINMATES, - Earth levees with o 10-foot crown width

and side slopes of 1 vertical on 2-1/2 hnorirontil are vrovided, except
where lacl: of space orecludes their use, i1 viiieh case reiuforced flood

wells of the cantilever type are used. River b ale tnd eurth Iille,

which ~.r> subjeet to seour by ice setlom or iz velocities, are pro-
teeted by rivrap, Steel sheet-piling cub-offs are provided under concrcte
walls ond earth ills that mey ke subjdect to high heeds ond which sre con-
structed on permeablc foundrtions thot will -erwit a relatively bhigh cmount
of seepage, Subsurface filter driins w.v sroposed ot the lindeide of hish
earth sections to insure cdegunte stebility oo the w.ll structure by miin-

taining o low saturction line, tnd ot

ne lendoide toe of wll canercte
wlls Yo prevent piping, In the design of provisions for ndcquete drain-
ago of the protccied urc o durin~ flood stres of the Conncetleut River,
the capacities of the puwins slunits and dr.dinc:e systems have been based
on the following fretors: amount of ruoinfill, Intensity, and durction of
stormss sanitory sewspe bused uron notulstion intensitics; seenure throva™
and under levees; leakape of zates; nd sire of slorepe Pogins, 1 anv,
The costs of the levess were entinrted unon desirns which vwill prowide the

ge

most economical and safe consiruelion for o urilieuvlor site.

Ea COCLmRATTON © 1% OUUER LoCL PROJUCLS. ~ In ll cases elfort las

—— R m e —————

been mde to determine nlins Tor future congirvetion under consider.tion
by loeal interests, in order tiant anv orogosed ls=vee eongstruetion cun be
adapted to o lecal improvement program, s long ws the Federcl ernenditure
for flood control is not increcsed and the intewiity of the lovee constrrc-
tion is protected.

7o UNIT rRICZS. - Unit prices arc bused upon comstruction coste for

similar tynes of work in Jow Enplind end clsovhere wnd reecent eontract wor's

in the Distriect, particulur usec being rede of doti on vurious existing
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levees, and drainage and pumping systoms in the Comnceticut Velley. Unit
prices vary with the conditions, method of conmsiructioan, and the avail-
ability and location of materials at each site.

8. CONTINGENCIES, ENMGINEERING, AND OVERVEAD. - Contingenciees are

estimated at 20 percent to tvle account of poessible variations in the
subsurface caditions, flexibility in the design of the levees, and con~
struction difficulties enticipated. Enginecriyg and overhead are estinu-
ted at 15 percent of the construction costs.

9.  RIGHTS~-OF-WAY AND DAMAGES. - The estirmtes of costs of rights-

of-way end the estimated damages which will accrue because of the ac-
quisition of lands for the construction of levees are based upon inforna-
tion from local officials, upon assessed wluations, and upon field
reconnaissance in accordance with generally accepted eppraisal methods.
Under the state laws properties are ogsessed at their fair market volues,
based on appraisals made every ten years., Damsges to riparien rights

have been classed as dumages since the disnozition of the rights by the
individual owners can not be foretold prior to acquisition of rights-of-woy,

Legal, overhead, and general expenses have bect cctimated ot 20 nercent.

- L36 -~ 7
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10, HARTFORD, CONNWECTICUT.

a, General description. - 4 general description of the project

is given in the body of tho report, The items of work and their component
costs are listed below. Their geographic limits are shovm cn Plate Yo. 953

typical sections are shown on Plate No. 9.

CooT TC AMOUNT TO

; o COST TO  Cliy OF  CONPLEIE  TOTAL
I]T;_‘_MHM 2Tl 05 GOVT.  HARTFORD CONTRACT = COST KEMARKS ]
i 0, v i
and Ta, Compjgied 1i£i 381,000 1 § 594,000f 0O m 975,000
£5 =Tk lfwslded 920,000 950,000, O 1,872,000 Cashaction

; ; : Recen st |c's-';
15 -1 ﬁ&mk{ed L ABLC0 45,000 o slide
e ;ampléea 2,217,000 53,000, 0. . 324%000

Near} :

1% compleled . 435000 0 3000 4328000
,HIQ,,,, : ,ifmﬂpki‘zr{.; ~.-.99,000 O 0 . 92,000 Teaporary
Bolo—  WCupleted 50,000 0 O . 50000 Temporar
enely Lone J‘ bnder (@) ermanen;j
mping Sgtion | dmgg _ 24000 . %  _}40 00@464 000 siation
%nell tark L ndﬂ" , ( ‘ Pé’rwmmnf
mping Stationl| degign 30,000 = X 160,000 120,000  station

| TOTALS $5, 156,000 $2,542,000. ﬁ; 203,00048,601,000 o

‘ IS chUJ& C.,
X CJFLS o Hartdord. Wil bear porticn ok Jro{almsi after Con‘jzfodio?‘
___(.0»)__. To bl;_ mnsimc*ﬁd_ affer the gz(esen+ War. ,&m_a{ cjencg

!

Wit L b b fdv UUUUU =) rdan LA v e e wen am - He)

desires a grade for the general protection from 5 to 6 feet higher than
that authorized, a 15~foot top width for earth levees, and a condult in-
stead of fleod wells for the Parl: River, The city willlBeaﬁ the additional

expense of such work,

¢. Detailed deseription, ~ Items Ht.l, 2, 3, and L provide pro-

tectiom for the zone north of Memorial Bridge. Items Ht,1 and 2 have been

completed by hired labor operations, and Items Ht.,3 and h/are under contract,
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(1) TItem Ht,1 involved the cxeavation end completion of the

Meadow Brool diversion chennel, and the nlacing of sbout 300,000 cubic
yards of earth enmbankmont and 145,000 squarc feot of stecl shect piling,
at a total cost of 361,000,

(2) Ttem Ht.2 ircluded tho excavetiom of a cub-off trench
end tho plecing of 136,000 square feet of steel slheet piling, ot a cost
of #15l,000.

(3) Item Ht.7 is a pumping plant serving o drainege areee
of 1,340 sores. Construction involve;;; 17,000 cubic yerds of compon ox-
cavation, placement of 3,000 square feet of stecl shect-piling and 3,325
cublec yards of reinforeed concrete, construction of & supcerstructure, and
instellation of pumping equipment {furnished under separete contract), all
at a total cost of %2L,6,000,

(L) Ttem H't;.b,‘ conaisty ‘.of the counstruction of an earth
levee, complete with riprap protection, fraom Meworial Bridge nerth to
Station 98, and from Station 150 to Station 102, the provision of steel
sheet~piling from Memorial Bridge to Station 506 and from Station ]%éﬁ
to Station 161430, the construction of two stop=los structurcs nnd the
excavation of the Fumping Station storepge poides The prineipal quantities
eﬁ‘e 927,000 cubie yards of earth embankment, 197,000 scuare fect of steul
shoet piling, 2,400 cubic yards of reinforced ecunerete, and 41,000 cubic
yards of riprap protection, all at an estimted cost of $590,000.

(5) Mﬁﬁ, Meamorinl Fridthe te 700 foet south of Parlk
River, consis‘bf; ‘ch construction of approximutely 4,820 lincar fect of coum
crecte well with steol sheot piling, & small lovec, and noeessary bank
treatment.

(6) ttem Wt,6, Park River Protcction and Pumping Staticns,

consiste of}}OO foct of, conercts conduit and’ 7,300 foot of concrote walls
| : \_ | .
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elong the Park River, and two pumping stations. Onc of these will be in
Eishnﬁll Park at Wells o.nd Hudson Strects, with o droinage area of 3007
"“_a.’ﬁfﬂa and xt).]L capacity cf 158 c.f. s; the cther will be the Kcency Lene
Eimplng Sta.‘l:ion, w:x.'th a drmnlgc a.rca ui‘ 256 ceres and o capacity of 154
Cdess  The cos‘b of rcbuilding und rejpiriag the bridges crossing th

Parl River has not been included in the vstimato, since this is an obli-
gation of tho locality.

(7) 1Itom Hte7a, Aviation Rond north 900 feet, consists ‘oi‘
tho enlargoment and repalr of 900 feot of the cxisting Clark Dike, cnd 1s
now Peing executed by hired labor. 1% involve:; placing approximetely
32,000 cubie yards of embankment ond 1,000 culbic yards of riprop, and o
number of incidental droinage items, all at a tobal cost of §59,50C, The
City of Hartford's share is estimated ot $21,500, piving o net cost to thoe
Uriited States of $35,000.

(8) TItem Ht.7b, 700 feet south of Park River to 900 feet
north of Aviation Road, consist’s of epproximately OO0 feot of earth levee
and Q00 fest of conerete wall, including steel sheet-piling cut-off, und
a pumping station of 25 cefes. capacity, This alinement includes protec-
tion for the South Meadows steam-cleoctric statia of the Hurtford Electric
Light Company, which originally wus not included in the protection. The
additionel cost resulting from the change in alinement is estimated to bo \
$252,000 over that of the originel elinement., A smzll item of__worlc renial ns
tU‘bc ccmpleted in connoction with the South Meocdows levec. This consists | -
oi‘ enlarga‘gm and rai S}rm_py aboub 2 feety 70 fouot of levee between the
railroad stop=log structurc and high ground ncar Wothersficld Avenue, This A

work was deferred at the request of the City of Hartford pending a decision.” (&

regarding a proposed boulevard expected toc be constructed in the loecality.
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(9) Ttem Ht.8, South Newdows levee, Aviation Romd to
éé'Iethersfield Avernue, was executed by hired labor. It Ineluded repalr

?and enlargement of' approxim&teiy ll,LLOO fact of the cxisting South Heado:s:
élevoe, and was ac@]dznplishedasc. HeP.A. project at a totel cost of $190, OOO.%

de Cost estimntes. - The detailod ccet ootinates for those ;

Aty

J1tems now under design follows
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HARTFORD, CONNECTICUT

COST ESTIMATE ~ ITEM Ht.5

HMemorial Bridge to 700 feet south of Park River

Item it
No. Designation Quantity 6ost Amowunt Total
1 Preparation of site 3 acres 1,000 § 3,000
2 Excavation £2%,100 cu.yd, .25 5. 715
3  Steel shect riling 115,120 sg.ft. 1.00 115,120
Ly Gravel 1,430 cu.,yd. 2.00 2,860
5 Backfill 1,70 " " .75 8,603
6 Tile drains, 12" V.C. pipe U,930 lin.ft. .75 3,698
7 Concrete (inel., cement) 11,025 cu.yd. 16,50 181,912
8 Steel reinforcement 1,102,500 1b. .05 55,125
9 Miscellaneous iron and

steel 3,750 " »10 375
10 Topsoil 2,370 cu,yd. W50 1,185
11 Sodding and seading 2.9% acres 350 1,026
12 Timber for stop-log 20,000 F.B.M. 85 1,700

$ 380,379

Contingencies 20% 76,621

Le7,000

Eogincering and overhead 159 63,000

TOTAL 525, 000

okl .-.-



HARTFORD, CONNECIICUT

COST ESTIMATE - ITEM Ht, &

Park River protection and pumping stations

——

IﬁiT Designation Juantity 22;: friount Totel
1 Stream diversion (including
cofferdam and pumping) Lanp sunm  § 80,000
2 Excavation (earth) (including
sheeting) 100,000, cuayder Co75 75,00C
% Excavation (roclk) o200 MM 2,50 55,500
Ly Embanlment 8,05¢c " " .10 805
S Borrow excavation 35,00 "M 40 3l,, 080
6 Baclkfill e, loo om e 35,600
7 Rock protection 2,000 "M 6400 12,000
8 Steel sheet-piling 62,505 sq.0t. 1,00 69,505
9 Concrete (including
cement) 82,000 cu.rd. 12,00 98l;, 000
10 Steel reinforcenent 9,%20,200 1b, .5 L66,010
11 Drainage features (inw-
cluding terporary care
of exisbting open draincs) Lo sus 15, 000
12 Concrete piles 50,000 lin,f%. 1.75 87,500
12  Replacement of industrial
track and related struc-
tures of power plant and
clcening up Lump gun 10,000
1y Support of buildings Lump swn 25, 000
15 Pumping stations 2 130,000 260,000
_ $2, 210,000
Contingencies 209 LJ,0,000
7,650,000
Enginecring and overhead 157 %G8, 0C0
Trtal %, 0L,8, 000
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HARTFORD, CONNECTICUT

COST ESTIMATE - ITH.. JHU.7Tb

700 fect south of Park River to 900 fect north of Aviaticn Rcad,

Includes Hertford Bleetric Light Company

Iten Unit
No. Desigration Guentity enst Amount Total
1 Preperation of site 55 acres Lump sum  $ 880
2 Stripping 10,603 cu.yde .50 5, 300
Commen excavation 10,50 " N 11,180
EL Cut=off trench excavation 7,365 " " 110 2,950
5 Impervious borrow Lo,Lze " 65 26,280
& Pervious borrow 29,735 " " 55 19,330
7 TImpervious embankmernt ho,L,z6 ™ o o 15 6,060
8 Pervious embankment ho,hLog ™ " 012 L, 850
9 Riprap, hand=-placed 2,25 0" 5.00 11,230
10 Remove and replace ex-
igting riprap L v 14,50 2,010
11 Ssteel sheet-piling 61,900 sq.ft. 1.00 61,900
12 Gravel -~ bedding and
filters h,127 cu.yd. 2,00 8,250
13 Gravel - top of levecs cgg "o 2400 1,200
1} Backfill 6,L00 * +75 4,800
15 12" V,.C. drains 2,950 lin.ft, W65 1,920
16 (Conerete, Cless A 2,860 cu.yd. 12,00  %,320
17 Cement 3,930 bbl. 2450 9,830
18 Reinforcing steel 257,400 1b, .05 12,870
19 Miscellansous iron amd
steel 2,600 " W15 390
20 Topsoil 5,680 cu,yd. 1,00 5,680
21 Sodding and seeding 5.6 acres 500 2, 800
22 Cleanup Lwn sum 2,000
gz Pumping station Luaryp sun 30,000
Concrete piling 1,0L0 lin.ft. 1.60 1,670
25 Cofferdau and pumping 300 ", 7 Lunwp sun 1,500
- T 5265,200
Contingencies 20% 53,0L0
318,240
Engineering and overhead 15% 47,760
TOTAL 366, 000

-3 -



11, EAET ILLRTFCRD, COLGLCTICUY.

Tis Deseription. - . genor-l doseription of the projuct is
given in the body of the report. Ths items of work g@d thoir componint
Coftg re listad below, Their peorpaphic limits sro shown on Pl:te o,

. - y -7 e
97; typic 1 scctiong wre shovn on Pl te No. 9%,

Estim-tead
Item of work «nd locition Prescnt st-tus conetruction
‘ 208t

£ et H.rtford, Connccticut Tot-1 42,4C7,n00
EH.1 - Levesn, initicl hirdd 1-beor unit Completod 24,000
EH,2 - Lover nd w11, riilre.d south

rlong Conncoticut River Undzr c?nstruction 7ﬁé,000
£H.4 - Luvee, Connoeticut River to £w-le  For future desiecn 17%,000
EE-4 - Levie, Svele up Hocksnum River " " " 414,000
EH.5n - Levos, north of Now Heven Reilrord ¢ " " 595,000
EH.6 = Pumpinge etotions k " " " 440,000

(1) Item Ei,1, - s.ction of t-rth leves uwxtendineg 400 fect
north of Copnzeticut Boulev.rd, w & completed bty hirsd 1-bor oper-tions,
The prineip.l qu ntitice were 9,000 cubic y'rde of cxe-¥ tion, 2, 00 cubic
yrrde of < rth embonkmoent, nd 14 :eres of ele-ring and srubbing, ell =zt a
totnl cost of 24,000,

(¢) Item Eid,2, consisting 5f :n e¢.rth l:ves nnd . coucrcte
flood w-1l1 from the riilro.d soutin ~long the Connscticut River, ir:ﬁow
under construction by contreret. The work comsists of 6,600 fect of .-rth
levee 2nd 350 foot of conerste flood wall, involving 440,000 cubic y.rds
of warth cmbinkacnt, 43,000 cubic vrrde of exc.v-tion, 4,800 cubie y.rde
of rvinforesd conerste, 125,000 squers fuet of steel sho.t-piline, -~nd
the conctruction of the outlet worke for the Cherry Stroct nnd £itkin
Ltroct Pumping £t-tions ond relited dreinepe focilitics, <11 ot w tot.l
cort of 4743,000.

(3} Item EH,3 ie on sorth lovee cvtendine 1,600 foot from

the Conneceticut River to ths Swule, at 2 total estimsted cost of 1°9F, 000,

- Ly -



L) Item EH.L is a length of levee and wall extending
from the Swale ap the Hockanum River. It includes 5,100 feet of earth
leves, 200 feot of conorete flood wall, one stop-log structure, and re-
lated dreinage facilities, all at a total estimated cost of §L13,000.

(5} Ttem EH.5a consists of a levee north of the New
York, New Haven and Hartford Reilroad. The rrincipal items of work
are 6,900 feet of earth levee, one stop-lop structure, drainage fa-
oilities, and river bank treatment, all at a tolal estimated cost of
$595,0004

(6) Item EH.6 consists of the construction of three
pumping stations: Cherry Street (excluding outlet), 30 c.fese; Pitkin
Street {exeluding outlet), L5 c.f.s.; and at the south end of the Swale
(inoluding outlet and storage pond), 300 cefes.5 8ll at & total ecti-
‘mated cost of $Ll;,000,

b, Cost estimates, = The detailed cost estimates of those

items for future design follow:

-5 -



EAST HARTFORD, CONMECTICUT

COST ESTIMATE - ITUH E.3

Comnecticut River to Swale

Ttem mit
INo. Designation Quantity Ezit Anount Total
1 Preparation of site I, abres 150.00 $ 600
2 Care of vmter Lump sum 500
3 Bxeavetion, cowmon 14,000 cu.yds 0.0 5,600
L, steel shect-piling 25,700 sq.ft.  1.00 25,700
5 Embanlment 132,000 cu.yd. 0u65 85,800
6 Riprap, hend-alaced 1,500 " ¢ 5. 00 7,500
T Drainaze svstan 1,700 lin.ft. £.00 5,500
8 Miscellaneous Lum» sum 2,200
$126,400
Contingencies 20% 27,300
16%, 700
Enginscring and overhead 15% 2Ly, 300
TOTAL 188,000
U,
/
//
’ i
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EAST HARTFORD, CONNECTICUT

COST ESTIMATE - ITEN EH,L

Swale up Hockanum River

Item ) . it ]
No. Designation Quantity cost Anmount Total
1 Preparation of site 1li mcres 150,00 & 2,100
2 Care of water Lup sum 11,000
3 Excavabion, com-on 11,000 cu.yd. 0450 20,500
i Embarkment 268,000 " " .59 158,100
5 8teel sheet-»iling 33,000 sq.ft. 1.00 33,000
6 Concrete, reinforced 1,000 cu,yd. 15,00 15,000
7 Steel reinforcement 95,000 1b,° +05 L, 750
8 Drainege system 8,300 lin.f%, 5450 45,900
9 Illsgellaneous Ltmp sum 9,100
$299,200
Contingencies 204 59, 800
350,000
ingineering and overhead 157 5ly, 000
TOTAL 137,000



EAST HARTFORD, CONNECTICUT

COST ESTIMATE - ITEM EE.5a

levee, north of New !aven Railroad

Ttem Unit

Noa Desipgnation Quantity cost Amount  Totsal
1 Preparation of site 2l ecres 150,00 $ 3,600
2 Care of water Lump sum 1,500
3 Excavation, c¢ommon 18,000 cu.yd. Oehi5 21,600
l; steel sheet-piling L0,600 sq.ft. 1,00 L0,600
5 Embankment 515,000 cueyde 0.0 206,000
6 Riprap, hand-placed U500 " 5.00 72,500
7 Conorete, reinforced 500 " " 16400 8,000
8 Steel reinforcement 50,000 1b, 0.05 2,500
O Drainage system 6,000 1in.ft. 2,60 21,600
10 Miscellaneous Lump sum 27,300
11 Bank protection noon 26,L00

$1:31,600

Contingencics 20% 86,400

518,000

Engineering and overhead 15% 77,000

TOTAL 505,000



EAST HARTFORD, CONNECTICUT

CCST ESTIMATE - IT

EM EILG

Punping stations

It it
NgT Designotion Eﬁ;t Amount Total
1 Cherry Strect Station Lump sim $ 30,000
(Bxcluding denduit)
2 Pitkin Strect Station L Li2,000
{#xcludine gonduit)
% S8wele Station b " 250,000
$%22,000
Contingencies 20% 6l 1,00
336,1,00
Enginecring and overhead 15% 57,600
TOTAL Lidy, 000
//;
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12, SPRINGFIELD, MASSACHUSETTS,

&« Description. - 4 general description of the project is
given in the body of the report. The items of work and their component
©osts are listed below, Their geographic limits are shown on Plate No,

99; typleal sections are shown on Plate No. 100,

- Estimated
Item of work and location Present status construction
cost

Springfield, Massachusctts . Total $1,118,000
Sel =~ Levee, hired labor unit above -

North End Bridge Complcted 6,000
S+2 - South End levec section Under construetion - 235, W00
S+3 = Mill River Conduit Undér construction 3511, 200
SJi =~ Wall, Yorth End Bridge to

Chicopees line Completed 325,000
S5 = Wall, Crhicopee line to high

ground Under consbruetion 158,000
8«58 = Plainfield pumping station Under construction 10, 000

(1) Ttem SZE’ consisting of earth leves construction
from North Bad Bridge to Station L+70, a total length of 380 fect, of
which the principal quantity is 1,000 cubic vards of earth £ill, was
completed as & work relief projeet at a totel cost of $6,000.

(2) 1Item S.2, South End levee soction, consists of three
seotions of concrete wall and a lenpgth of earth levee. The wall units
are: (1) from ELm Street and Columbus Avenue to high ground at Union
Street, a total length of 1,790 feet, including reinforcement of the
riverside wall of the United Electric Light Company plant; (2) from
high ground at Gardner Street to 1Mill River, a total length of 1,520
feet; emd (3) from Hill River to a point 300 feet north of South End
Bridge, e total length of 1,600 feet., Barth levee will extend from
this point to South End Bridge, a longth of 330 fect. Five stop-log
structures will be constructed, The vrincipal quantities invelved are

52350 cubio yards of reinforecod conerete and 67,000 square feet of steel

- 150 «



sheet=piling. The project is now being constructed under contract at
a total oost of 4235,000.

(3) Itom 8.3, Mill River Conduit, consists of a re-
inforoed sonorete conduit and walls sxtending approximately 1,665 feet
upstream from the Connectiout River to an existing dam. The project is

“now being constructed at an estimated cost of £3%51,000C,

(L4) Item S.li, 5,700 lincar feet of concrete flood wall
and river bank improvement, extends from about 500 feet north of the
North End Bridge to the Chicopee.city line. The principal quentities
involved a;é 8,260 cubic yards of reinforced concrete, sbout 20,000
~cubic yards of excavation and backfill, 1,000 cubic yards of riprap,
and 104,500 square feet of stecl sheet-piling. The project is naw
belng oconstructed under contract at a total cost of §325,000.

(5) TItem 8.5, extending north from the Chicopee city
line to high ground, consists of two sections of concrete flood wall
and river banik protection? (1) from Chicopce city line to the south
end of the oxisting flood well at the Springfield Rendering Plant, a
total length of 2,200 feet, and (2) from the north cnd of the cxisting
flood wall at the Springfield Rendering Tlant to high ground at the
Boston and Maine Railroad, a total length of 330 feet.  The principal
quantities involved are 2,770 cubic yards of reinforced concrete, about
16,000 cubic yards of excavation, 3,800 cubic yards of hand-placed rip-
rep, and 37,000 square feet of steel shect-viling. The project is now
being constructed under contract at a total cost of $158,000.

(6) TItem 8.5a, is & pumping plant located near Plainfield
Street, Chicopee, serving a drainage area of 30 sores. The project is

‘now being oonstructed under contract at a total cost of $40,000.

- L51 -



15 #Es? S8-nlvGFTELD, MASSACHUSETTS

8. Tescription. = A general deccription of the project is
glven in the Lody of the repcrt. The items of work and their component

-costs mie listed below. Their geographic limiis are shovm on Plate 101;

typieal sections nre shown on Plste No. 102.

Betineted
Item of worl and location Present status congtruction
~ _ coet L
Yest Springficld, #assachusetts Total .'1,502,000
8.1 - Levee end wall above Agawam Bridge Completed 177,000
5.2 = Levec, Touorial Bridpe to Sta, 32 Comnleted 120,000
5.2 - Levee, Stee 32 to Ste. 56487 Under construction 14h,000
Sl ~ Levee, Ste, 56+87 to Agawem Bridge For future design 705,000
W85 - Levec snd wall, Horth End Bridge
to ilemerial Bridge inder construction 325,000
S46 = Leveo end -;all, north of North End
Tridge Compleoted 07,000
TSe7 - Pumpins stotions For future design %3L,000

(1} Ttem ¥8.1 is a levee and wall extending from the Agwram

Bridge uostreos aloug the “estfield River to high ground, and consists of
spproximatel:r 4,700 feet of earth levee enlargement end 600 feot of now
concrete flood vmll. The principal quantitics involved ore 82,000 cubic
vards of embonlment, 755 cubic yards of roinforced conerecte, 9,400 squore
foet of steel shect-piling, and 8,000 cubic yerds of hand-placed riprop.
The project vas co.nstructed as a hired labor job at a cost of $177,000.

{7} Itcem ¥8.2 consists of 3,040 foet of carth levee enlarse-
ment cxtending from the Memorial Bridge to Station 32. The principal
guantities arc 32,000 cubic yards of carth £111, 26,100 squarc fect of
steel sheet-piling, 1,700 cubice yerds of rocl: fill, and 1,300 cubic yords
of hand~placed riprep. The project was constructod undor eontract at o
+total cost of $120,000.

(3} Itom 5.3 comsists of 2,437 lincar fect of varth leveie

enlargement along the “estficld River, beotween Stntions 32 and 56+87.

- 12 -



This project is under construction at an cstimated cost of $1Liy, 000

(L) It WSah consists of foundation treatment for ap=
proximately 6,100 linear feet of existing levee along the Vestfield
River, from Station 56+87 to the Agawam Bridgoe.

(5) Item S«5 consists of earth levee enlargoment, conw
struction of reinforced concretc flood walls, repairs of existing stop-
log structures and concrete wells, and river bank improvement between the
North Ind Bridge and the Memorial Bridge. The total length of carth
levee is approximetoly 5,000 foeet, and of concrotoe walls 1,320 linear
feots The projeet is now being constructod as 2 hired labor job at an
cstimated cost of $325,000,.

(6) Ttom W5.6 includes 410 lin.ar fceet of reinforced con=
crotc flood wall and 2,L00 lincar foot of river bank improvement, north
of North End Bridge. The principal quentitios aro 235 cubic yards of
reinforced concrote, 6,000 cubic yards of oxcavation, 8,000 cubic yards
of rock fill, and 3,500 cubic yards of hand=plucod riprepe The itom was
constructod as a work rolicf projuct ot o cost of §97,000

(7) Itcem WSe7 includes comstruction of thrue pumping
stotionsy Each involves a substructurc, superstructure, cquipment and in=
stallation, and an outlet conduit. The stations arc loecatod (1) at
Wiarren Stroet, north of North Bnd Bridge, sorving a drainage arca of
500 acros; (2) at Bridgo Strevt, bobwoen North fnd Bridgo and iomorial
Bridgo, sorving a drainnge arcs of 380 acres; and (3) at Circuit Avenue
on the Westficld River, scorving o drainggoe aron of 585 aeross The lattor
station wiil'bc locuteod ot the Oxbow pond, which wili bo uscd as o stor=-
oge ponde

R, Cost ostimatese ~ The detailed cost vstimetoes for these

itoms undor design end future design follows:
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WEST SPRINGFIELD, MASSACHUSETTS

COST ESTIMATE - ITEM WS.7

Pumping stotions

1t TUnit
Ngx.n Degsignotion cf:t Amount Total
1 Warren Strect Stotion Lunp sum $116,L00
(210 cu.fwss for equipment, )
{280 c.f.s. for building
2 Bridge Strect Station Liunp sum 9Ly, 000
(150 c.fe5. for equipment,)
(200 ¢.{s 8. Lor building )
Z 0Ox Bow Station Lump sum 31,600
(30 cefase for equipment )
(and building
$2,,2,000
Contingencies 20% 48,400
290, 400
Engineering and overhead 15% L3,600
TOTAL 331,000
e
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4

e CUTCS VL., TASSACHUSETTS

a, Doencription, = 4 genersl description of the projoet is

o~
X

given in the body of the report, The itoms of work and thelr componoent
costs arc listed bolowse Thelr peographice limits are shown on Plaote ilo,

10%; typical scctions are shown on Plote lo, 10k

Tstlmoed

Iton of work nad loecation Prosont stotus constructio:
cosl;

Chicopec, Massrchusetts Total 22,188,000
Cel = Leveco, initial hired labor unit Comploted 90,000
Ce2 = Lovee, north of Chiconce Rlvoer - Under, censtruction %140, u0C
CePa = Luvoc end inll, south bonlt of ’.,-““"4

Chiconce DNivery Wost of reils -

rocd - Uircdd lédbér ,a””w Undor construction 189,000
Ce?b - Lovec and'xaliffsouth,bﬁﬁi of

Chicovwoe Tiver, efist of rail-

rond - Controct Under design 09,002
Coly = Lovee, Willimengett Scetion Under construction L, 000
Cefy - Pumping stotione Under design 1,015,000

(1) Itom Cel consists of on corth leves from Stotion 107+0%

to Staotion 15¢+3l, rnd wos complitod by hircd lubore The principal iloos

of work consistcd oi the ramoval of pmcs Sword Compony ™ 1 on tho Chleopce
River, domegoed by the flood of 1938, snd the plhcing of cpproxow ™l
66,000 cubic ynrds of carth cmbonlmment and /,500 lincer fect of ruck toe

drains at a2 total cost of #90,000.

(2} Item Ce? is an earth levaee nortl of the Chicopee viver,

now under comstruction by contract. Tt extends from Stetion O to Station
200+40, except the section between Stotions 107+43 and 152+31, which is
included in Item C.l, The principal itemc cre cporoximetely 208%,000

cubiec yrrds of coerth embenkmeunt, approximately 10,800 linear feet of rock
toe drain, apnroximgtely 7,800 cubic yards of hand-nloced riprap for bamw
protection, one stop-log structure, and the condult for o proposed punmning

plant, all at a total cost of $340,000.
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(3} Ttem C.3a is on earth levee and concrete well on the

south bank of the Chicopee River, west of the railroad. It 1s now being
od

constructed by hired labor operations and consistg of approximately 575

feet of concreve vinll, 1,050 feet of sarth levec, and one stop=-log stric=-

ture, snd one pumping station with o pumpicg capacity of 10 cefes.

() Item Cu3b is a levee and wall on the south bank of the
Chicopee River, east of the reilrosd, consisting of approximately 250 feot
of carth levee, 2,600 feet of concrcte wnll, six tailrace gates and grte
structurecs, and one stop-log structurc,

(5Y Item C.h, the illimensett scetion, consists of apa
proximately 600 feet of carth leveo, rolocation of Millimansett Brook
Channel, and one stop-log structure, This projoct is now beoing constructed
by hircd lobor cperctions ot an estimeted cost of 242,000.

(0) Ttem Cu5 includes scv;n pumning stations, zll to be

constructed «i an cstimated cost of 988,000, and having locaticns and ap-

nroximote purming copoeities os follows:

Pumping Stoticn

Charhonnonu Torroce

Approx,. Cepacity

115 cl.fas.

Call Street 150 "
Joncs Ferry z00 "
Padorowski 130 "
Eertha Avcnuc 100 "
Station Noe & (South ‘ank) 10 "

1 n 7 n 1t 63 1"

it n 8 n 1t 5 1 7

The construction of cach pumping stotion ineludces the substructure and

superstructurc, the mechanical eguipment end installation, end the outlet

conduit, The Bertha Avenuo pumping station will be provided with a small

storege rescrvoir,

‘be Cost cstimates. - The dotailcd cost estimctes for those

items undor design follow:



CHICOPRE, DASSLCHUSETTS
COST FSTILTE - ITEY C.5b
South bonk of Chiccpec River, cost of roilrecd - Controct
ton o Unit .
sienctio 0 Lrmsunt Totel
Yo Designeticn Quintity Cost i
1 Preparation of site % rercs 2,000 5 6,000
2 Otripping 1,130 cu.yd. »20 565
3 Common cxe.v: tion,
general 20,376 " ¥ 25 5,002
L, Irpoervious borrow oxeova-
tion 2,500 10 W50 1,063
5 PBenden borrow cxeavntion i35 %M 30 1,305
6 Pervious borresw cxecvetion 3,360 "7 0 1,3kl
7 Steel shect piling 13,000 sq.0t,. 1,00 17,000
8 Impcrvious fill, plreing
rnd relling 45,5500 cu.yd. 220 Tie
Q2 Tervious cnd rondon 111,
placing ond rolling 7,710 " " .12 925
10 Grovel bedding 1,30 1 2 .00 2,650
11 Compacetod buckfill 1,530 ® o 75 10,398
2 Riprep - hond-pleecd g7o 0 0 5.00 1,350
1% Crushcd stonc drrins 5o A 2.50 1,250
1 Cement 13,050 bhi, 2.0 32,650
15 Concrote wolls 3,507 ewayd, 12,00 114,063
16 Stocd reinforcoment 067,00 1b, oy 53,370
17 Topsoil on cmbanlment 02 culyd. 1,00 B2
2 Sodding ~nd sccding oG ot 200,00 126
12 Gravcl for top of loves 100 cu,yd. 2,00 200
20 Stop-log {Depot Ltreet) Lusp swn 10,000
21  Roelr execavatirn 2,000 cu.vd, % .00 4,000
22 Tailrsce gate structures
21 {(Complete){1 gate ot lu, sgoft.) Timp sum 3,000
72 {Complete {1 gate at 57 sq.ft.) " " 5,900
W3 (Comnlete)({l gate at 102 =sg.ft.) " " 15,300
iy (Cowlete )3 mates ot 200 sqg.ft.) v i 460,100
2% 18=inch V.C, nipe 1,000 lin.ft. 150 1,500
2y 2li=inch V.C. pipe 1,770 ¢+ o® 3..00 5,510
25 Clesning vp Lump sum 00
%3,015
Contingercies 203 75,7583
2,508
Inpineering and overhead 175% 56,500
TOTLL 509,000
[ .//)
:! "-_\. ) /’,-’
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CHICOPEE, MASS/LCIIUSETYS

COST mSTIIATE - ITE. C.G

Pumping stoltions

item ‘ Unit
No Toolpnation Quantity ;v~+ Amount Total

1 Charbowmcsau Terrece Pumping Station
Conerete T35 cu.yd. 20,00 0 2,120

Excavetion o0 T .5 175
Beek 111 550t L0 220
Pumping stotion (115 culeg) Lwnp sum 117,700
"ol - s 170,515
2 Call Struct Pumping Station .
~TConeroto 7 120 ciuvde 22,00 2,640
Bacnvebing 1,200 " " «25 500

BrelkilL 1,000 " ¢ o0 100
Dilke demolivion and ro-

plecor it tgoo" « 70 )
Punpive st tion (150 cafasa) Taop sum 105,500
“atal 106,675

% Jonces Forry Pumoing Stetion

Concrote 100 cuwva. 202,00 3,060
Excavotion 1,500 * % 25 325

Backfill Gog Moon 10 560
Dike demoliidon and ro-
nlnecomen 1,500 " " 7 910

Punming oL o (500 elfag) Lump sum 175,000
Yoeal 13,550

L4 Padorewski Muiping Stetion
T Covecreue T T 160 cu,yd. 22,00 7,520
ixeovaiion t,hoo ¥ 5 5
Brokyili 1,100 " M L L0 Lo
Dike domelition and ree-

plngomont 250 v .70 175

Punpin: ot bion (130 cefegs) Laman sum 103,500
okl 147, 735
5 Bertha fvenue Puiming Stotion (100 cefens) (35,000

6 Pumpins Sttion He. 6 (lest Stotion on South Bank) (10-0Wfes.) 22,000

7 Pumpin; Steidion Wo. 7 (Comtral woom Ty (63 ") 70,000
8 Pumping St-*“ion Vo, 3 (East " mon Ty (") 1,070

Contingencics 20% 17,500

757,500

531,000
Insincering and overhosd 157 177,000

TOTAL 1,015,000

51

Ne
]
\\;:\



15, FOLYO'E, MASSACHUSETTS,

&, Desceription, - A general description of the proJect is given
in the body of the report, The items of work afd their component costs
are listed below. Their geographic limits are shown on Plate No, 105;

typical sections are shown on Plate Mo, 106,

- Estimated
Item of work and location Present status eonstructicn
R cost

Holyoke, Massachusetts Total 32,713,000
Hi,1 = Wall, initial hired lebor unit Completed 82,000
El.2 =~ %Wall and pumping stations, north

section © . Under construction 1,186,000
H1l.2a - Pumping equipment .Umder construction 82,000
Hl.% = Wall and pumping stations, south

section Under design 1,343,000

(1) Item H1.l consists of a concrete flood wall extending
from the Holyoke ater Power Company spillway 630 feet downstream, The
principal quantities‘aré 1,600 cubic yards of excavation, 1,7L0 cubic
yards of reinforced concrete, and related drainage facilities, It wos
completed as a work relief project at a total eost of 382,000,

(2) Item H1,2 consists of three sections of conerste
flood wall nnd earth levee, having a total length of 5,500 feet, and
four mumping stations, The first section, 1,L00 feet of conerste flood
wall, oxtends from the initial unit, H1l,l, along the north bank of the
Holyoke Vo, 2 Wastewny to high ground on the west side of the Holyoke o,
2 Overilow., It has one pumping station of 62 c¢.f.s, capacity, scrving
a drainege area of 8 scres. The second section, 1,300 feet of conercte
flood wall, cxtoends from high ground on the cast side of the No, 2 Ovor-
Flow along the south bank of the No. 2 Wasteway to high ground at the
County Bridge, It has one pumping stetion of &2 o.f.s, capacity, scrving

a drainago arca of 7 acrecs, The third scection, 2,400 feet of conerote
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flood wull .nd I,nn font of sarth loves, oxtends from high ground at the
County Bride: devmsatr.sm to high ground noer Mosher Stroct, It has two
pumping stations of 78 ¢,.f.s., total enpocity, sorving a dminagoe aroa
of 25 acros., The principal gquantitics invelved dro 62,000 cubic yards
of sarth -nd rock oxcavation, 21,700 cubie yards of roinforeed con-
ercte, 136,000 sauarce foot of stoel sheot-piling, 5,200 cubic yards of
carth ombanlmont, five stop-log struetur:s, ninoc tailmeo strueturcs,
rolatd dradnags facilitiocs, fouwr pumning st tions, amd installation of
eouipment, The projceet is noﬁ.rl bring constructed undor controet at o
tot.l cost of $1,186,000.

(%) Ttom Hl,2a, pumping coripment, incliudos tho supnlwving

of the neeossary pumping wnits to tho goneral eantr-ctor far Itom Tl 2,
at o total ecost of 382,000,

(L) Itom H1,3 consists of throo suctions of comercte Ilood
wall having o totnl lomgth of 11,100 fuot, The first socetion is 5,100
Toot lonr end oxtends from high pround noonr pppliton Stroct dommstroom
to the Lo, It Westovmy, and along tho bonk of the Ve, I Trastomy and the
Third Lovol Canal to high ground at Cabvot Stroet, It has onc pumping
gtation of 47 ¢,f,5, eapacity, sorving o dminags ama of 18 acres. The
gueond scrtion is 3,200 foot long and «xt .nds alongs the lundside banlk
of tho Third Lovel Cannl from high ground ot Cabot Stroct to high ground
2t Moln Strooct, It has one pumping stotion of 111 eo.f.s, capacity,
serviag a drainapge aron of T2 acres, The third scetion is 4,800 foct long
and cxtonds from the oxisting conercic fload wall near Moin Stroot aleng
theo hanlt of the Third Level Canal o the o, L "astowny and dovmstroom
to the oxisting Springdalo levee., It has cne pumping station of 89 c.f.s.
capacity, scrving o druinage arca of 19 ceres, The principzl quuntitios
involved ~re 50,000 cubic yards of varth and rock oxeavation, 17,800 cubic

vurcts of roinforecd eonerotc, 255,000 sguere fout of stool sheot-piling,
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cight stop-log struoturss, cight toilraes strueturoes, related drainage
focilitics, and threo puiping stations, ineluding oquipmont, The totol
sstimoted cost of this projoet is 31,363,000,

b, Cost ostimate., = Tho dotailed cost estimate for the item

nowr undor design follows:



16, WORTHAMPTOW, MASSACHUSITTS,

o, Deseription, « A gonor:l doseription of the projoet is

given in the body of the ropert, The items of work aml thelr camponont
Bdostp are listed below, Tholr gcopraphic limits ore shown on Flate o,

1073 bvpienl sactions shown on Plate Mo, 108,

o - T RS I e
Ttom of work and loeation Prossnt stotus sonstruction
_ _cos___
Northam:ton, Mrssachusctts Total 1,203,007
Hel = Levee, inttial hirod lobor it Camploted 3,000
1.2 - Comnecticut Rivor leveo Under construetion 252 40N
¥,30 = Divorsion Canal, hirod lobor Campletad 106,000
¥,%b - Divorsion Conal, bridge and
drop structurc Urlder construetion 301, 000
H.3¢ - Diversion Canal riprap Comnletad 170,000
¥.3d - Lovoe along Mill River, hircd labor Undor construction 177,000
m. - Pumiing station plus elosurs scce
tion of leveco along Comceticut
Rivor mdcer construction 22l,000

—

(1) ITtom M,1, initial unit, consisting of the foundntion
proparation of an ccrth love: betwoen Statias 6450 nnd lh, was complobaod
by hirced laboer cperation, The prineipil itoms of work consistoed of 3,500
oubie yerds of stripping, 1,750 cubic yards aof cut-off axeawmntion, wnd
the plaeing of 2,600 cubiec yards of corth ombomlonnt, at o total cost of
18,000,

(2) Itom N,2, Comnceticub River levec, censisting of an
corth loves betwoon Stations O and 49430, is now undor constructidﬁ by
controeet, The principal itoms includtﬁé plecing 254,000 cubic yards of
carth ambonkmont, 2,600 cubie yards of hmd-placed riprap, 7,300 scuarc
foot of stoel shoob-piling, and two reinforeced conercto stop-leg strus—
turns, at o totol cost of $232,000.

(3} Itom N.3a, the Divoersion Crnal botwoon Stations ¢ 1450

and € 28+07, and betveon Stations € 35 and ¢ 106, +was comploted by hired
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Iabor operations, The nriucivil 1t of work was the uvzo.ovotion of
230,000 cubic yards of mturial at a totzl cost of 106,000

(L) Ttui P W%b, the viversion Cunal bridge and drop struc-

. |
W

ture, IF now under construction by contriete The iten coasists of oxeoa-
votion of the diversion ol betieen Stations € 20+07 wnid € 35, the con-
struction of o bridgc snd drop structurs, :nd 2,250 foot of higlhmy ro-

locution. The principal itens of word include 79,000 cubic yords of

cxeavation, 14,000 squeore foot of stoel sheot-piling, 20,000 linuar fuut

o

of tirmber pilous, 5,600 cubic yords of reinforced conercte, oud the rolo-

cation of rozds, all at o total coct of 301,000,

(5) Itw: “e3e, Liversion Conal riproppisng betweon Stations

G 1450 and © 20+77, was constructod wndor contract wb o total cost of
397,000 The prineipal itun —ms 1y, 200 cubic yards of hand-plicod rip-
rap nlon

the uppur portinn ol the eanrl.

I3

7

s . o s, st

(£) Ttem U.3d, the lovoe along the 11l kiver, is now
belng comstructed by hirod iovor opsrotions. It iHJOlVU;:l,DOU fuct of
varth leves, 500 Poct off conerote will, one sall conercte bridge, rnd
one stop-log structurce Tho principol ili:s nre 301,000 cuvic yards of
corbh enbuaizient, 33,000 squorc fuct of stoel shooleniling, 4,400 cubic
vards of hind-pliced riprap, mod 1,000 cvbic srards of reinforcead conercto
for the vwalls, bridge, ond sbop-log strocture, oll ot zu ostiioted cost

of §177,Q00.

is a pumning stotion plus the elosurs section

of carth lovee wpproxiymtoly 250 foct long clon, the Conruoticut Diver,
Tas drainage arui served by the punping stobion is 770 acros, and the
ultinate punping c.prcity is 300 cefese  The prineinnl construction ituas
for thoe punping sintion are th svbstructure, sunurstructure, pwiping

vquipnent, woxd outlet cooduit. This project is undor comstruction at a

totzl cstimetod cost of 320,000,
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7. SPRINGDALE, MASSACHUSETTS,

B Eﬁfﬁfiﬂiiﬂﬂ' =« Springdale is the southern section of the
City of Holyole, located on the right or west bank of the Comnccticnt
River, It is largely a residentiml and mércantile section of & suburban
nature. The entire Springdale areca, with the excention of high ground
at the extreme southern end, has been seriously affected by past floads.
This area comprises Main Street and its mercantile outlets, three im-

portant industrial wlants, and seversl residential streets,

Dy The existing levee., ~ Followins the flood of Wovemher

o

1927 a levee was built by the City of Holyoke extending from high grouund
near Day Street noythward for 4,600 feet along the river hanl: and pro-
tecting an aree of 122 acres, includins. three larpe factories, asnartacnt
buildings, stores, gseveral homes, and a playpround. This leveo vwes over-
topped in 1936 and a section of it was destroved. I% was repaired ez a
work relief project by local interests., This levee was seriously
threstened durins the flood of September 1920 when the water eame within
only one foot of 1its top., The levee as now Huil®t consists of on lwnervi-
ous homogeneous section of class 9 and 11 material with no tos drain,

It is very poorly compacted and subject to craching and sloughing et the
inside toe during floods. The foundation consishts of fine saturated sand
in a loost stote of compaction, These conditioms render the levee unstable
during floods and unreliable as protection for the area, This levee would
join and form a continuous part of the protection authorized Iron Anoleton
Street south, for the southern eres of Holyole subject to Tlooding,

Cs EEPQSN;REEEEf - The Springdale area of Holyoke weas severely
inundsted by the floed of Movember 1927 and damagred to the extent of ap-
proximetely $70,00U direct losses, The floods of iarch 1936 topped the
levee which had been erechted after the flood of Hovember 1927 and resulted

in direct losses of $312,800 and indirect losses of apnroximately the same

b
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amount., After the flood of Merch 1956 +the levee wus again raised and,
although the area was not flooded in 3eptember 1950, gver 300 families
evacuated their homes because of *he hazardous and weakencd condition
of the levee, as well as flooding of cellars caused by tailure of the
pumhing plant, In spi*e of the fact that the present levee aftorded
proftection during the flood of Sentember 1950, many lower Iloors and
basements remain unoccupied and the value of industrial and residential
property remains depressed as a result of general lack of confidence
and fear of future flooding. The average annual benefits amw estimated
as $40,5400, E

d. Plan of improvement. - It is proposad teo rebuild the

Springdale Levee, following the existing alinement and raising the grade
*o that of the existing leves at Heolycke to which the Springdale Levec
ties intc at 1+ts norsthern end., The zontinuity of the improved earth
levee will be breken only by & concrete gate struchure, a numoing station,
and conerete wing walls at the Berkshire Street sewer, The alinemént of
the levee is shown on Plate No, 109; typical sections are shown on Plate
Ho, 110,

(1) Subsurface investipations, - Humerous test holes
were driven along the sxisting levee To determine the conditinn of the
underlying coil. The results of these invesitigations are chown on Plate
No. 110, and indicats the need of a continuousz steel sheet-plling cut-
of f to prevent the seriocus piping and seepape that the levee has been
subjected to during pasi floods.

(2) Embankment. - The existing embankient will be Im-
proved with adaitional fill on “he landside slope, and an imrervious
blanke® on the riverside slope. There will be a ovown 10 feet wide and
the landside slope wiil be 1 vertizal on 2-1/2 horizontel. The fill will

be ottained locally end will consist of a well-compacted sandy clay well



suited for this type of structure. The final ¢ ade will be about 2
feet hirpher than thet of the existing leves,

(3) Concrete walls and structures. - The concrete walls,

which constitute protection between +tne pate and pumping station struc-
ture and the earth embankment, will wvary from 12 feet to 32 fee® in
height and will be of centilever design with lendside counteriorts where
necessary, The gate structure and pumning station will be of reinforced
concrete designed to match the similar structures now heing built for
the Helyoke Levee,

(L) Niprap. - Existing river currents and the small
amcunt of foreshore indicate the need of riprep along the entire levee
and it has been included in the design,

(9) Drainage and pumping. - The existing Berkshire

Street sewer is a con2rete pipe 10 feet in diameter and approximately
1,200 feet long, laid neormal to the Connecticut River, It is impractica-
ble to attempt i1%s use as a pressure condult and consequently It will be
provided with a discharge gate and pumping station, A conecreis pipe L
feet 1n dismeter wiil be laid along the landside of the levee from the
existing Springdale pumping station tc the Berkshire Strect sewer at the
gate structure. The 8pringdalie pumping station will continue its opera-
tion, with any flow in excess of its capecity being taken care of by the
proposed pumning station at the Berkshire Street sewer outlet,

(6) DBasis of annual cost. - The Federal in%erest rate

is 3+1/2 percent and amortization is 3-1/2 percent compounded annually.
Non-Federal retes are L-1/2 percent for each of the above items, Federal
annual costs include interest and emortization of the total Federal in-
vestment, The tcotal Federal investment includes the construction costs
of the levee snd pumping station, The non-Federal annual costs include,

in addition to interest and amortization of the non-~Federal investment,
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for

tax loss compublod ot L purcant per amwm.  The onnucl exponditure
operction and miintamanco of thw levee projects aleso will bo bornc by
aon=Fedoral interesta. The total non-Federsl investoont would inelude
the cost of lands, damiges, ond rights-of =vmy, thoe cost of relocetion
of a rzilrocd siding, ond the construction of drainuge fmeiliticse All
costs would bo anortized ovor o poriod of RO yours, cxoept the pusplng
plant nd oquipnent which would bo cmortizoed in 20 yeurs. Padatunoncwe
ard epuration costs have boun conpubed ot 1 nercont of thoe cost of the
conereto and % purcont  of the cost of the pwaping station. £ lwp sun
hos beon added for maintmancs of the enbankxmt and other gonoral oxe-
DONS UG .

we  Cost ustinaii. - Tho ostinntod totul ond somunl costs

1

of the nroposed nlan Hllows.
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SPRINGDALE (HOLYOKE )}, MASSACHUSETTS

ANNUAL COST ESTIMATE

i- . e
Irem item Quantity Unit Unl? Cost
No. o cost
6. Total annual cost
(a) Tedersl investment:
Levee construction  $207,200 by 1,38 $286, CLL
Pumping plant 63,000 by 1.38 87, 0wy
Drainage and pates 13,000 by 1,38 18, ooU
Total Federal investmen® 391,000
(b) Federal annual charpes
Interest $341,000 by 0,035 13,70u
Amortization of obsolescence and depre-
ciation: .
Fired parts $207,200 by 1,38 by 0076 2,180
liovable parts 76,000 by 1,32 by 40354 _3,710
Total Federal annual charges
(¢c) VoneFederal investment
Land and damage 15,000 by 1,2v 18,000
Drainage 2,000 by 1.38 33,00
Railread relosation 5,000 by 1,21 _6,000
Totel non-Federal investment 57,023
(d) MNen-Federal annusl charges
Interest §57,000 by 0,0L5 2,560
Amortization of obsolescence and depre-
clation:
Land end demage  $15,000 by 1,20 by ,005¢ 10u
Drainsge 2,000 by 1,38 by ,0056 190
Reilroad - 5,000 by 1,21 by 0056 30
Tax loss on land $5,000% by O.0L 200
Maintenance and operation:
Embankment and general overhead 500
Operation and expendable supplies 500
Toncrete $24,200 by 1,38 by .01 330
Pumping plant, gates, and machinery
$71,000 by 1,38 by 03 _2,9ho
Total non~Federal annunl charges
Total wmual cost
*(ity of Holyoke is owner of land valued ot $10,000
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17-A. RIVERDALE (WEST SPRINGFIELD), MASSACHUSEPTS.,

a. Descripticon. - Riverdale is tho northern section of the
town of West Springfield, located on the right or west bark of the Con-
necticut River, and opposite thelcity of Chiconee, The arew is an
alluvial plain, subject to frequent floods. On it are locuted 60 sets
of buildings, several commercisl ostaeblishments, and meny large market
gardens.,

be Flood losses. = Freshets cause frequent dumage by erosion

and silting, and occasional leas of market garden crops. Recent extracr-
dinary floods have caused severe losses, and have affected the desirability
and growth of the area. The flood of March 1934 caused a dircet loss of
$136,700 and indirect losses of approximstely 355,000 in the area between
Goldine and Bagg Brocks. The flood of September 1938 caused a direet loss
of approximately %0i1,100. In eddition, reel estate valued at approximately
$380,000 prior to 1936 has sustained depreciation losses of $170,000,.
Floods have prevented the natural growth of the area and the inercasc in
value.which should result {rom its desirable location, on o main highway
and within two miles of the industrial centers of Chiocopae, Holyolke,
Springfield, and Vest Springfisld.

¢. Flan of improvement. - It is proposed to build an earth

levee commencing at high ground on the soutlh side of Gulline Brook., The
alinement of the levee follows Goldine Brook for aboubt 1000 feet to the
bank of the Connecticut River, thence along the river about 9000 feet to
Bagg Brook. The loves then follows Bag;, Brock about 3C00 feet to high
ground, This vplan is shown on Plate No. 110-A. Stop-log struetwrcs are
provided at threc points where highways oross the levee alinement. Twe
pumping stations are provided for the dispoesal of interior dreinage.

(1) Subsurface investigations. - Numerous test holes have

been driven along the proposed alinement to determine lthe charastcrictics
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of the wnderlying soil. The results of these investigations are shown on
Plate No. 110-A, and vere considered in the design of the levee and its
drainage,

(2) Embenlment, - Typical scctions of the proposed leveo
are shown on Plate No. 110-A. Side slopes of 1 wvertical to 2-1/2 hori-
gontal will be used. The crown will be 10 fect wide. There will be an
impervious blanket on the riverside slope, faced with one foot of hand-
pleced riprap along the cntire leves cxcepting the scction along the bank
of Bagg Brook. The cmbankment £i11 will be obtained locally and will
consist of well-compacted sandy clay, woll suited for this type of struc-
ture. Fivo fect of freeboard is incorporated in the design grades,

(3) Concrete structures. - Three reinforced conerete stop-

log structures, varying from 6 to 12 feet high, will permit highways to
pass through the levee, Wooden stop-logs and adequate removable braces
will be supplied. Two concrete pumping stations will be built at the
locations shown on Plate No, 110-A,

(L) Drainage and pumping. - The capacity of the pumping

stations considers seepage, sewege, and storm run-off. The greatest
single factor is storm run-off from the dreinzge arce behind the levee,
6L0O acres for the large and 70 eores for the small pumping stetion,

(5) Basis of annual cost. ~ The Federal interest rate is

2.1/2 percent, and amortization is %-1/2 percent compounded annuslly.
Non-Federal rates are hrl/é percent for each of the above items. Federal
annual costs inelude interest and omortization of the total Federal in-
vestment. The total Federal investment includes the construction costs

of the levee, the stop-log structures, and the pumping stetions. In addi-
tion to interest and amortigetion of the non-Federal investment, the non-
Federal ammuel costs include the tax loss cowmputed at 3 percent per annum

on the gssessed valuations, the maintenance and operation of the entire
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protective work:, and the cost of land, damage, and rights-cof-way. All
costs are amortized over a 50~year period, excepting the pumping stations
and equipment, which are amortized over a 20~year period. Maintenance
and operation coats have been entered as a reasonable lump sum.

d., Cost estimate., ~ The coszt estimnte and the snnual costs

of the proposed protective works are as follows:
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RIVERDALE (WEST SPRINGFIELD ), MASSACHUSETTS

ANNUAL COST ESTIMATE

Item ] . nit Totel
No, Item Quantity Unit cost Cost st

6 Total annual cost

(a) Federal investment

Levee construction $289,000 x 1,38 $3299, 000
Concrete 102,000 x 1.38 140,500
Machinery 36,000 x 1.38 L9, 500
Totel Federal investment 569,000
(b) Federal ennual charges
Interest 589,000 x 0.0%5 20,600
Amortization of obsolescence and
deprociations:
Barthwork and general 289,000 x 1.38 x ,0076  3,0%0
Conerete 102,000 x 1.38 x ,0076 1,070
Machinery 26,000 x 1,38 x ,035L 1,760
Total Federal annual chsarges $ 26,060
{(¢) Non-Federal investment
Land end damage 50,000
Total non-Federal investment 50,000

(d) Non-Federal annual charges
Interest 5G,000 x C.0L5 2,250
Amortization of obsolescence and
depreciation:

Lend and damage 50,000 x ,0056 280
Tax loss on land L2,000 x .015 630
Maintenance and operetions
Embenkment end gsneral overhead 500
Operation and expendable supplies 500
Concrete 102,000 x 1.38 x 0.01 1,400
Pumping plants 36,000 x 1.38 x 0.03 1,180
Total non-Federal annual charges 7,040
Total ennual cost ) 33,500
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18. SUMMARY OF COSTS - The r'u:mmx';)r of Ghe_ reV1sed.esi1EEﬁ€§ff

-1 -
aludlng mﬁaiflcatinna of alinemert proposed in thin repart’ fnr_local pro~”’

~YeTtlon Works xiow WAST whyp 1s given belows

Hartford, Comnecticut J$5;82h,boo
East Hartford, Connecticut é;hé7fbéo
Springfield, Massachusetts 1,118,000
West Springfield, Massachusetts i;éoz,bbo
Chicopee, Messachusetts é;lBS;bOO
Holyoke, Massachusetts 2 ?15 000
Northampton, Massachusetts l EhB 000

Total - " 17,000,000

Additional levecs recommended hercin¥*:
r

N
Springdele (Holyoke), Massachusetts ¢ 448,000

Lo '}5
Riverdals (West Springfield), Massachusetts 639!000
Total - E 1,687,000

*Channel improvements are discussed in Section 7 of the Appendix.

- 472 -



